reported previously that stimulated neutrophils (Becker et al., 1974) and polymorphonuclear leucocytes (Henson, 1971 ) are capable of producing increased release of lysosoma1 hydrolases in systems in vitro. Although the residual infiltrating cells are mainly lymphocytic, they may also contribute to the raised activity of the glycosidases, but there may be other contributions. We have found that separate areas of infected brain may show biochemical lesions of differing severity. The cerebellum possesses the lowest control activity of N-acetyl-8-D-glucosaminidase, but this activity rises by 70% 14 days after infection. Although the cerebrum possesses a control activity twice that of the cerebellum, it only shows a 20% rise on the same day. Since perivascular infiltration is only marginally more severe in the cerebellum, it is possible that there is also a contribution to the increase in glycosidase activity from the brain cells themselves.
We have already suggested that the primary cause of the elevation of N-acetyl-8-Dglucosaminidase and 8-glucuronidase in the first 7-14 days may be due to the activation of cerebral macrophages. The continuing elevation of these enzymes to 6 weeks after infection may, however, be due to additional factors, for example, a continued low-grade immune response to undetectable amounts of viral antigen or the development of an immunopathological reaction. It has been reported that the release of some lysosomal enzymes may cause the exacerbation and extension of a preexisting inflammatory reaction (Allison & Davies, 1975 LizCOJ is widely used in psychiatry for the treatment of manic-depressive illness. The effectiveness in mania is well documented, but its effectiveness in depression is uncertain (Schou, 1973) . Despite widespread use, its mode of action is unknown. Glen & Reading (1973) have suggested the involvement of membrane-bound ATPases* in lithium action. It was decided therefore to study Na++K+-ATPase (Na-pump ATPase) Mgz+-ATPase and CaZ++ Mg2+-ATPase (Ca-pump ATPase) activities by using membranes of erythrocytes from psychiatric patients.
Erythrocyte membranes were prepared from fresh heparinized blood by the method of Dick et al. (1969) , with the modification that all post-lysis centrifugations were done at 9°C. Na++K+-ATPase and Mg2+-ATPase activities were determined by the method * Abbreviations: ATPase, adenosine triphosphatase; Na++K+-ATPase, Na++K+-activated Mg2+-dependent ATPase; Mg2+-ATPase, Mg2+-activated ATPase; Caz+ +Mg2+-ATPase, Ca2+-activated Mg2+-dependent ATPase. 561st MEETING, LEEDS Wins & Schoffeniels (1966) . P, was determined by the method of Stoddart as described by Naylor et a/. (1973) . Nine untreated psychiatric patients with depressive or manicdepressive psychoses and nine such patients who had received lithium treatment for 1 year were studied. The results are shown in Table 1 . These results show lithium treatment increased the Na++K+-ATPase and Mgz+-ATPase activities, but had no effect on CaZ++ Mg2+-ATPase activity. The changes could be due to Li+ bound to the membrane preparation, indirect activation or the presence of more enzyme. To test the first possibility membrane preparations from six lithium-treated patients were analysed for Li+ by using a Perkin-Elmer 360 atomic absorption spectrometer. It was impossible to detect Li+ in membrane preparations by either flame or graphite-furnace techniques despite detection limits of 1 nmol. Thus the effect of lithium treatment on the ATPase activities cannot be due to Li+ bound in the membranes. Indirect activation is unlikely, owing to the extensive washing of the preparation. However, it is possible that lithium treatment caused an increase in the amount of the two enzymes in the erythrocyte. As the mature human erythrocyte is enucleate and carries out negligible protein synthesis after the first few days of its life, any effects of Li+ to produce new enzyme must be due to the presence of Li+ in the environment of the developing erythrocyte. The patients studied here had received lithium treatVol. 4 ment for at least 1 year, after which time all their erythrocytes would havedeveloped and matured in an environment containing Li+. Boardman et al. (1975) found Li+ to increase the amount of Na++K+-ATPase in HeLa cells, which are nucleated.
The increase in Na++K+-ATPase after lithium treatment is of similar magnitude to that found by Dick et al. (1974) , and will be reflected in a greater sodium-pump capacity in the erythrocyte. The Ca2++ MgZ+-ATPase probably reflects the calcium-pump activity (Schatzmann & Rossi, 1971) , and the lack of an effect of lithium is of importance considering the role of calcium in cell function. The significance of the change in M 8 + -ATPase is not clear as the role of this enzyme is unknown, but it could possibly be an actomyosin-like enzyme (Avissar et al., 1975) . The change may be of importance because lithium administration to rats causes a rise in MgZ+-ATPase activity in synaptic membranes. Male Wistar rats were given LiCl in the diet (60mmol/kg of food) for 3 weeks. Synaptic membranes were prepared from cerebral cortex as described by Whittaker & Barker (1972) . A crude mitochondria1 pellet was lysed at 0 4°C in ice-cold water, and after centrifugation the cloudy supernatant was layered on to a sucrose density gradient consisting of 0.4-0.6~ continuous and 1.2M discontinuous layers. This was centrifuged at loOOOOg for 60min, and 2ml of membranes taken from immediately above the 0.6/ 1 . 2~ interface. ATPase activity was assayed by the method of Bonting & Caravaggio (1963) , and PI determined by the method of Martin & Doty (1956) . The results demonstrate an increased Mg2+-ATPase activity after 3 weeks of lithium administration (Table  2) and support similar findings of Reading et al. (1975) .
The increase in membrane MgZ+-ATPase in erythrocytes of people receiving lithium salts suggests the similar effect in rat synaptic membranes may represent an important action of lithium in uiuo. It may be that the affected enzyme is an actomyosin-like ATPase associated with synaptic membranes and vesicles (Berl et al., 1973) .
